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A B S T R A C T
Limited availability of fossil fuels and their associated environmental impact during combustion remains the primary basis for exploring alternative energy sources 
such as bio-based liquid fuels. Several feedstocks have been used to produce biofuels for diﬀerent applications with their own pros and cons. For instance, production 
of bio-fuels using human food chain raw materials such as corn, soy, peanut, and sugarcane are receiving increased criticism due to the competing demands of the 
same sources for human consumption as food. However, the non-food biomass in the form of agricultural wastes, municipal wastes, waste vegetable oil, and microbial 
sources are abundantly available that can be utilized as feedstock for production of biofuels. Because of this reason, most biofuels have been produced using the 
feedstocks that do not aﬀect the food chain. Thus, in this work, the feedstocks of diﬀerent generation biofuels and their potential yield and associated greenhouse gas 
emissions, production technologies are critically surveyed. Moreover, the application of biofuels for diﬀerent purposes are analyzed and compared with their 
corresponding conventional fuels. The survey also points out the recent issues and challenges of biofuels with their resolution. The future research directions are 
suggested to sustain biofuel production.
1. Introduction
The world demand for energy is increasing at a fast rate with the
increasing trend of modernization and industrialization. Most of the
developing countries import crude oil to meet their increasing energy
demands. For this reason, a major portion of their hard earnings is spent
on purchasing petroleum products. Awareness of the acute shortages of
crude oil started during the worldwide fuel crisis in the 1970s. After
that, signiﬁcant attention was given to the improvement and utilization
of alternative fuel sources. Besides this attention towards the energy
crisis, today another important concern for us is the degradation of the
environment due to emissions associated with fossil fuel combustion.
Exhaust gases such as carbon monoxide (CO), Sulphur dioxide (SO2),
and nitrogen oxides (NOX) are responsible for the greenhouse eﬀect in
the atmosphere, which in turn causes global warming. Hence, it is es-
sential to develop alternative fuels with low emissions to mitigate the
above mentioned energy related problems. Eﬃcient sourcing of fuels
from renewable sources is an option for meeting these challenges. Some
of the renewable energy sources include hydropower, traditional bio-
mass, solar, wind, and biofuels [1,2]. Biofuels derived from bio-re-
sources (biomasses) can be ideal option to replace fossil fuels due to the
fact that biofuels have cheap cost of materials to make them; they are
renewable; and they are good for the environment given their net zero
CO2 emission [3,4]. A variety of fuels can be produced from plant
biomass and fatty acids such as ethanol, methanol, butanol and bio-
diesel [5,6]. Compared to conventional fossil fuels, biofuels have sev-
eral advantages like the source of biofuel is renewable [3,7,8], com-
bustion of biofuels produce less toxic compound [7,8] and biofuels can
reduce net carbon emissions up to a very low level [3,7–9]. Apart from
these, biofuels have almost similar combustion properties like con-
ventional fossil fuels. Diesel and gasoline can easily be replaced by
biofuels with a little modiﬁcation to the engines. Alcohol fuels like
ethanol, methanol and butanol can replace gasoline and suitable to use
in spark-ignition engines. On the other hand, biodiesels are suitable to
use in compression ignition engines and has the potentiality to replace
diesel fuel [10]. For example, gasoline-ethanol blends are widely used
in Brazil [9,11,12]. Among all the renewable sources of energy, biofuels
have the most market potentiality. For this reason, a remarkable
number of developed and rapidly developing countries have empha-
sized on biofuel production to meet their energy demands. In the year
of 2007, all the members of European Union set a target to fulﬁll 20%
energy of their overall energy consumption from renewable sources by
2020. In addition, out of this 20% energy demand, 10% will be fulﬁlled
by biofuels which will mainly be used in transportation sector [13]. In
order to achieve this target perfectly, all the countries under European
Union have taken several initiatives such as improving infrastructure
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